Although polyribosomes have been isolated from several plant systems, the data are suggestive of considerable degradation of large polyribosomes. Weeks and Marcus (18) showed that much of the degradation could be prevented by isolation with diethyl pyrocarbonate, a compound previously used by Fedorcsak et al. (2, 3, 16, 17) as a nuclease inhibitor during the isolation of nucleic acids. The results of Weeks and Marcus (18) showed that there was a small number of monoribosomes and a much larger population of subunits in DEP'-treated preparations and that DEP inhibited the ability of the ribosomes to support in vitro amino acid incorporation. Although interpreted differently by Weeks and Marcus (18), the very high proportion of subunits relative to 80S ribosomes was suggestive of a DEP-induced dissociation of ribosomes into subunits. Some of the first experiments in our laboratory showed that DEP did have dissociative effects on the polyribosomes and that the effects were concentration dependent. In order to make meaningful comparisons between ribosome preparations from different physiological states, the amount of DEP-induced dissociation or ribonuclease-induced degradation of the ribosomes must be known. Accordingly, a detailed analysis of the effects of DEP on polyribosome isolation and functional stability has been made, and the results are reported here.
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MATERIALS AND METHODS
Mung bean seeds (Phaseolus aureus Roxb.) were germinated for 16 hr in rolls of moist paper (4 hydrolysis (2, 18) . DEP was always added immediately before homogenizing the tissue.
The homogenate was centrifuged at 20,000g for 15 min and filtered through one layer of Miracloth (Calbiochem). Polyribosomes were prepared by centrifuging the samples through 3.0 ml of 1.5 M sucrose containing tris-buffer A at 229,000g for 85 min (Spinco type 65 rotor). The polyribosome pellets were suspended in 1.0 ml of the tris-buffer A, using a glass pestle ground to fit the centrifuge tube. Preparations used for sucrose gradient centrifugation were suspended in tris-buffer A containing 1.0% Triton X-100 (v/v). The Triton caused dissociation of some nonribosomal material, which floated on the sucrose gradients (see Fig. 1 ). A 0.4-ml sample of ribosomes containing approximately 16 A,., was layered on a 35-ml, 10 to 30% w/v linear sucrose gradient and centrifuged at 81,500g for 105 min (Spinco SW 27 rotor, 1 x 3.5 in tube). Gradients were fractionated as previously described (7, 10) .
When the effects of DEP or ribosome dissociation were studied, the DEP could be added during homogenization of the tissue or during suspension of the 229,000g pellet with the same results. The latter method was used in studies of the effect of DEP on the total amount of A,. retained on the sucrose gradients (see Fig. 2B ).
An enzyme mixture for use in the in vitro amino acid-incorporating system was prepared by using a modification of the procedure of Allende and Bravo (1). The DEAE-cellulose was prewashed with 10 mm tris-HCl to bring the pH to 7.5. The post-229,000g supernatant was mixed with DEAE-cellulose, 0.88 meq/g and centrifuged, and the resultant cellulose pulp was packed into a column. The column was washed with 10 mM Hepes buffer, pH 7.5, containing 5 mm MgCl,. The enzyme preparation was eluted in 0.2 M KCl in Hepes buffer. The DEAE-cellulose treatment removed an "inhibitor" of amino acid incorporation from the mung bean 229,000g supernatant.
Amino acid incorporation was done using the methods of Mans and Novelli (13, 14) and Williams and Novelli (19) . The 0.3-ml reaction mixture contained: Hepes-HCl, pH 7.5, 22 mM; MgCl,, 4.7 mm; KCI, 42 mM; ATP, 0.43 mM; GTP, 0.13 mM; phosphoenolpyruvate, 5.7 mm; pyruvate kinase, 1.88 enzyme units; "C-leucine (178 mc/mmole), 0.33 [Lc; polyribosomal RNA, 87 ,ug; enzyme mixture, 510 Ag protein.
Polyribosomal RNA was isolated by suspending the ribosomes in 4 .3% sodium p-aminosalicylate, 0.67% sodium tris-isopropylnaphthalene sulfonate, 3.34 mm of MgCl,, and 33.4 mm of tris-HCl, pH 7.5 (8), followed by extraction in five volumes of 10 mm tris-HCl, pH 7.5, saturated phenol containing 10% cresol (v/v), and 0.1% hydroxyquinoline added to four volumes of the polyribosome preparation. The extraction of RNA was completed as previously described (5). Polyacrylamide gel electrophoresis of the RNA was done as described by Loening (12) .
RESULTS AND DISCUSSION
Polyribosomes with little apparent degradation (approximately 85% polyribosomes) can be isolated from embryonic axes of 16-hr germinated mung beans without added DEP (Fig. 1) . The isolated mung bean polyribosomes are relatively free of ribonuclease activity, as they are stable to incubation at 37 C for 5 min, but are degraded by 1.0jig/ml pancreatic ribonuclease or by 0.371 mg/ml of crude soybean enzyme preparation containing ribonuclease activity. The mung bean tissue allowed for studies of the influence of DEP on the polyribosomes in the absence of ribonuclease degradation. The basic results of Weeks and Marcus (18) were confirmed in that DEP can be used to lower the ribonuclease degradation of polyribosomes in several tissues where polyribosome degradation is marked and to protect mung bean ribosomes from 1 jig/ml pancreatic ribonuclease added before homogenization. The isolation conditions and DEP concentrations needed to inhibit ribonuclease were found to be different for each of several tissues. Data from the soybean hypocotyl are reported as an example of results from a tissue where DEP prevents ribonuclease degradation of the polyribosomes (Fig.   1 ). Similar results were obtained for protection of corn and pea polyribosomes.
Increasing concentrations of DEP above 0.125% cause increasing amounts of dissociation of mung bean polyribosomes into subunits (Fig. 2A) . The degradation occurs whether the DEP is added during isolation ( Fig. 2A) or directly to the isolated polyribosomes (Fig. 2B) . The monomer is more susceptible to DEP-induced dissociation than the polymer, as shown by using polyribosome-enriched preparations (Fig. 2B) . At concentrations of DEP where all of the monomer is degraded, most of the polyribosomes are stable.
In the preparation of polyribosomes, the degradative effects of ribonuclease were found to occur primarily during homogenization of the tissue. Low concentrations of DEP can be used to prevent ribonuclease degradation if a method for grinding the tissue rapidly is used, allowing for rapid DEP-cell component interaction. This was accomplished in these studies by using a Willems Polytron for homogenization at high speed for a short time.
That the monoribosomes are actually dissociated into "40S" and "60S" subunits is shown by the data in Figure 3 . Monoribosomes treated with DEP (0.5%) were dissociated into subunits. The (18) . The polyribosome profiles of Weeks and Marcus indicated considerable monomer and possibly some polyribosome dissociation into subunits. As shown in Figure   4A . DEP does inhibit the mung bean amino acid-incorporating system, but the inhibition is concentration-dependent.
Concentrations of DEP which dissociate monomers into subunits also inhibit the functional ability of the polyribosomes. 
